Betulinic acid and 1,25(OH)₂ vitamin D₃ share intracellular signal transduction in glucose homeostasis in soleus muscle.
The effect of betulinic acid on glycemia and its mechanism of action compared with 1,25(OH)2 vitamin D3 in rat muscle were investigated. Betulinic acid improved glycemia, induced insulin secretion and increased the glycogen content and glucose uptake in muscle tissue. Additionally, the integrity of both PI3K and the cytoskeleton is necessary for the stimulatory action of betulinic acid in glucose uptake. The genomic effect was apparent, since cycloheximide and PD98059 nullified the stimulatory effect of betulinic acid on glucose uptake. Therefore, although this compound did not modify the DNA transcription, the protein translation was significantly improved. Also, betulinic acid increased the GLUT4 immunocontent and its translocation was corroborated by GLUT4 localization at the plasma membrane (after 180 min). On the other hand, the effect of 1,25(OH)2 vitamin D3 on glucose uptake is not mediated by PI3K and microtubule activity. In contrast, the nuclear activity of 1,25(OH)2 vitamin D3 is necessary to trigger glucose uptake. In addition, the increased DNA transcription and GLUT4 immunocontent provide evidence of a mechanism by which 1,25(OH)2 vitamin D3 contributes to glycemia. In conclusion, betulinic acid acts as an insulin secretagogue and insulinomimetic agent via PI3K, MAPK and mRNA translation and partially shares the genomic pathway with 1,25(OH)2 vitamin D3 to upregulate the GLUT4. In summary, betulinic acid regulates glycemia through classical insulin signaling by stimulating GLUT4 synthesis and translocation. In addition, it does not cause hypercalcemia, which is highly significant from the drug discovery perspective.